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PA3BHTHE Il,HCTHIl,EPKOH l [i;A I^ECTOftbl 
PARA NOPLOCEPHALA OMPHALODES 
(A NOPLOCEPHALIDAE) B KOJIJIEMBOJIAX 

JI. B. CMHpHosa 

Hhcthtyt 6nojiorHHecKHx npo6jieM CeBepa flBHLl AH CCCP, Mara^aH 

Ilpn aKcnepHMeHTajiBHOM 3apa;KeHHH KOji.jieM6o.ji po,n;a Onychiurus npocjiejKeHO $op- 
MnpoBaHHe nepKOipiCTH y necTOALi Paranoplocephala omphalodes (Hermann, 1783), napa- 
3HTa nOJieBKH-3KOHOMKH* 

Hccjie^OBaHHH nui3HeHHBix ijhkjiob ijecTOA po,a;a Paranoplocephala, npo- 
Beji;6HHBie b HayHCKoii hh3M6hhocth (ceBepo-3ana,a;HaH HynoTKa, 68.5° c. in.), 
noKa3ajin, hto pa3BHBaiOTCH ohh c ynacTneM hh 3 iiihx HacenoMBix — Col- 
lembola (CMnpHOBa, KoHTpnMaBHnyc, 1977). 

B npe^JiaraeMOM cooSmemra oimcaHO (JopMHpoBamie pHCTHijepKOHfta n;e- 
cto^bi Paranoplocephala omphalodes (Hermann, 1783) b 9 KcnepnMeHTaJiBHo 
3apa>KeHHBix Onychiurus octopunctatus (Tullberg, 1876) h O. flavorufulus , 
Martynova, 1976. 

MATEPHAJI U METO^HKA UCCJIE^OBAHHll 

B jiaSopaTopnn KOJiJieMSoji coflep^Kajin b njioTHo 3aKpBiBaioin;HxcH 6ioKcax 
eMKocTBio 50—100 mji npn TeMnepaType, 6 jih 3 Koh k npnpo^HOH. CyScTpaTOM 
cjiynuuia yBJia^KHeHHan CMecB aKTHBnpoBaHHoro yrjia n rnnca b cooTHomeHHH 
1 : 3. B KanecTBe KopMa ncnoJiB30Bajm KyconKn BJianmoro Mxa, Koncypy nap- 
TO$ejia, rmnontne opramraecKne ocTaTKH. 

nepeji; 3 apan^eHneM MaTOHHBie HjieHHKH ijecTOA P. omphalodes , nojiyneHHBix 
ot Microtus oeconomus Pall., noMem;ajiH sa cyTKH Ha yBJianmeHHBra cyScTpaT 
npn TeMnepaType 4—6°. IIpe^BapHTejiBHo rojioAaBmne KOJiJieMSojiBi coflepnca- 
jihcb Ha cyScTpaTe b Tenemie 24 n, nocjie aero hx nepeHocnjm b nncTBie Siokcbi 
h coflepnmJiH b TepMocTaTe npn TeMnepaType 25°. 

BBinojmeHO 6 cepnn aKcnepnMeHTOB Ha 383 9K3. KOJiJieM6oji. 9kct6hchb- 
hoctb 3apa>neHHH b onBiTax Kojie6ajiacB ot 12 ,u;o 40%, b o^hoh cepnn OHa co- 
CTaBHjia Bcero 1.5%. Cpe^Hnn hht 6 hchbhoctb HHBa3nn 4 — 6 jihhhhok, MaKcn- 
MajiBHan — 45 b o^hoh KOJiJieM0ojie. 

Pa3BHBaioin;HXCH jihhhhok H3ynajin Ha huibom h $HKcnpoBaHHOM MaTepnajie 
c HHTepBajioM b 24 q c MOMeHTa oKOHnamm 3apa>neHHH. JIhhhhok H3BJieKajm 
H3 nojiocTH Tena, noMem;ajiH b 0.3%-hbih pacTBop xjiopncToro HaTpnn, H3Me- 
pnjin, 3 apncoBBiBajin h $oTorpa$npoBajm. B Te >ne cponn ^HKcnpoBajin koji- 
jieM0oji b cnnpT-$opMOJie h 3ajiHBajm b napa(Jnra. CepniiHBie cpe3Bi tojiih;hhoh 
5 — 7 mkm oKpaniHBajiH HIHK-ajiBipiaHOBBiM CHHHM-2Kejie3HCTBiM reMaTOKcn- 
JIHHOM-nHKpHHOBOH KHCJIOTOH (JlHJIJIH, 1969). 

PE3YJIbTATI>I 

IIocT 9 M 6 pHOHajiBHoe pa 3 BHTne P . omphalodes npoTenaeT cxo^ho c flpyrnMH 
HjHCTHHiepKOH^aMH THna n;epKori;HCTBi, hto no3BOjinjio HaM, bo H36e>KaHHe 
noBTopeHHH, ,ii;aTB onncaHne CTa^nii b hockojibko coKpam;eHHOM BH^e. 
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IIpOHHKHOBeHHe B HOJIOCTb TeJia npOMeBKyTOHHOrO X03HHHa npOHCXO^HT, 
Kan npaBHJio, b nocJieHHen Tpera KHinenmiKa b nepBbie ,n;Boe cyTOK nocjie 3a- 
paBKeHHH. Ilpn btom nacTt oHKoc^ep He npommaeT b noJiocTt h y^ajiaeTca 
H3 opraHH3Ma BMecTe c 9KCKpeMeHTaMH (cm. pncyHOK, a ; cm. bkji.). B noJiocTH 
pejioMa oHKoc^epti npeTepneBaioT MeTaMop$03, b pe3yjibTaTe KOToporo pe,n;y- 
pnpyiOTCH 9M6pHOHHLie >KeJie3bI, B HaCTHOCTH >KeJie3LI npOHHKHOBeHHH, H 
b KOHpe 3-x cyTOK jiHHHHKa npe^CTaBjiHeT KOMnaKTHyio rpynny KJieTOK 
0.040x0.042 mm, oKpyBKeHHyio tohkoh IHHK-nojioHarrejibHOH MeM0paHOH 
(pnc. 1, a). Cpe,n;H KJieTOK pa3Jnraai0TCH Tpn mna: ManpoMepti, Me30Mepti h 
MHKpoMepti. IIpeo6jia^aioT b racjie Me30MepLi; ManpoMepti b KOJinnecTBe 
1 — 2 KJieTOK Ha cpe3 pacnojiaraioTCH b cpe^Hen 30He, MHKpoMepti — no nepn^ 
$epHH. 

06pa30BaHne BKcpeHTpnnHO pacnoJioBKeHHoii noJiocTH nponcxo/piT Ha 
4 —5-e cyTKH. Pa3Mep jihhhhkh k KOHijy 9 toh cTa^nn 0.06—0.07x0.06— 
—0.08 mm, noJiocTH 0.05—0.06 mm. KjieTOHHLiH MaTepnaji pacnpe^ejineTCH ne- 
pn^epHnecKH, cocpe^oTOHHBaacb b 6oJibmeM KOJinnecTBe Ha o^hom H3 noJiiocoB 
(cm. pncyHOK, 6 ). B HeM npe/jCTaBJieHbi Bee Tpn Tnna KJieTOK. 9M6pnoHajiBHLie 
KpiontH pacxo^HTCH, coxpaHHH napHoe pacnojioJKemie. 

K KOHpy 7-x cyTOK $opMHpyeTCH noftBHjKHan npo^oJiroBaTan jiHHHHKa, 
ji;jihhoio 0.18 — 0.20 mm. Kjictkh jihhhhkh CTaHOBHTcn 6ojiee o^HopoftHbiMH, pac- 
npeftejiemie hx Sojiee paBHOMepHoe bo Bcex ynacTKax Tejia, nepBHHHan nojiocTb 
He Bbi^ejineTcn. OQocoSjiemie xboctoboto npH/jaraa nponcxo^HT nyTeM o6pa- 
30BaHHH pnpKyjinpHOH CKJia^KH Me>K,n;y TejioM jihhhhkh h y^jiHHeHHbiM 3a^HHM 
nojiiocoM (cm. pncyHOK, e). Kpionna cMeipaiOTca b xboctoboh npn^aTOK. 

^H^epempipoBKa jihhhhkh Ha Tpn OT,n;ejia: cKOJienc c meiiKOH, ipiCTy h 
xboctoboh npnftaTOK Ha6jno,n;aeTCH Ha 8-e cyTKH (cm. pncyHOK, e). Bojiee 
njioTHbie KJieTOHHbie rpynnnpoBKH OTMenaioTcn b MecTax $opMHpoBaHHH npn- 
cocok h xo6oTKa. B o6jiacTH pncTbi KJieTKH cocpe^oToneHbi no# TeryMeHTOM, 
b peHTpajibHoii nacTH — 30Ha IHHK-noJio>KHTejibHOH HeKJieTOHHoii cyScTaH- 
h;hh, coftep^KanjeH pe^Kne KJieTKH. B xboctobom npn^aTKe KJieTKH HeMHoro- 
HHCJieHHbie, pacnpe,n;ejieHbi paBHOMepHo. 

Ha 10-e cyTKH Bee OT^ejibi jihhhhkh xoporno pa3BHTbi, cKOJieKC 0.09— 0.10 X 
X0.10 — 0.11 mm, n,HCTa 0.10—0.11x0.11—0.12, xboctoboh npn^aTOK 
0.07 — 0.08x0.09—0.11 mm. B npncocKax bbihbjihiotch MbmienHbie BOJiOKHa, 
oftHaKo <J)opMHpoBamie hx 3aBepmaeTcn nojiHOCTbio yme nocjie HHBarnHapHH. 
B cKOJieKce h rneiiKe hohbjihiotch e^HHHHHbie H3BecTKOBbie Tejibija, b h,hto- 
njia3Me kjictok oTMenaiOTCH BKjHoneHHH mcjikhx rpaHyji rjiHKoreHa. Ilapaji- 
jiejibHo c npoijeccoM ftH^epempipoBKH ajieMeHTOB cKOJieKca H,n;eT $opMnpo- 
BaHne pncTbi, CTeHa KOTopoii npe,n;cTaBJieHa Hapy>KHbiM TeryMeHTOM h 2 — 3 cjio- 
HMH KJieTOK, OrpaHHHHBaiOmHX HOJIOCTb. 

Ilpn HHTeHCHBHOCTH HHBa3HH £0 10 JIHHHHOK HHBaTHHapHH HX npOHCXOftHT 
Ha 10-e cyTKH pa3BHTHH, npn Sojibineii hht6hchbhocth nepno^; 3a^epn^KH hh- 
BarnHapHH npeBbimaeT oSbriHbiH 6oJiee neM b ^Ba pa3a. Ilpn cnoHTaHHOH hh- 
BarHHapHH jihhhhkh b 0.3%-hom pacTBope xJiopncToro hbtphh npopecc 3aBep- 
rnaeTCH 3a 15 mhh (cm. pncyHOK, d ). 

3pejibiii H,HCTHH,epKOH/i; P. omphalodes no KJiaccn^HKapHH CKpnSHHa h 
MaTeBocHH (1948) npe^CTaBjineT pepKoipicTy (cm. pncyHOK, u , k). Ero pa3- 
Mepbi 0.130—0.144x0.120—0.129 mm, ckojickc 0.08 — 0.09x0.09—0.11, 
npncocKH 0.06 — 0.08x0.04 — 0.05, pepKOMep 0.06 — 0.09x0.05 — 0.08 mm. 
IHeima pe^ypnpoBaHa, HaSjiio^aeTCH b mnKHeii noJiOBHHe h,hctbi, BepxHHH ee 
rpaHHpa He no^HHMaeTcn Bbirne cpe^Heii jihhhh npHcocoK. TKaHH CKOJieKca 
njioTHbie, oSjiacTb npHcocoK ^aeT HHTeHCHBHyio nojioBKHTejibHyio peaKipno Ha 
rjiHKoreH h HeiiTpajibHbie MyKonojiHcaxapn^bi. H3BecTKOBbie Tejibpa HeMHoro- 
HHCJieHHbie. C/reHKa h,hctbi coctoht H3 TeryMeHTa, $H6po3Horo, napeHXHMaT03- 
hoto cJioeB h cjioh, orpaHHHHBaiomero nojiocTb. Hapy^KHan noBepxHocTb Tery¬ 
MeHTa pncTbi ,n;aeT noJion^HTejibHyio peaKipno Ha KHCJibie MyKonojiHcaxapn^bi. 
Oh6po3Hbih cjioh He co^epn^HT KJieTOK. Kjictkh napeHXHMaT03Horo cjioh He- 
MHoroHHCJieHHbie, c yBejnraemieM B03pacTa H,HCTHH,epKOH^a ohh nocTeneHHo 
pe^ypnpyiOTCH h 3aMein;aiOTCH $H6po3Hoii TKaHbio. Cjioh, orpaHHHHBaioiijHH 
nojiocTb pncTbi, $opMHpyeTCH KJieTKaMH, HMeiomHMH nocTeneHHo yTOHnaio- 
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npiecH r^HTonjiasMaTH^ecKHe otpoctkh, KOTopLie o6pa3yiOT MHorocnoirayio 
TOHKOBOJiOKHHCTyio CTpyKTypy. B n;epKOMepe cbo6o^;ho jiemam;He kjigtkh pac- 
npe^ejiHiOTCH paBHOMepHO. MemKJieTouHLie npocTpaHCTBa 3anojiHeHLi toh- 
khm rpaHyjinpHLiM niHK-nojio>KHTejiLHLiM MaTepnajiOM. 

SAKJIIOHEHHE 

IIocT3M6pHOHajiBHoe pa3BHTne P. omphalodes npoTenaeT cxo^ho c onncaH- 
hlim PenRopfyoM (Rendorff, 1948) y Oochoristica ratti h 0. simmetrica h Mhji- 
jieMaHOM (Milleman, 1955) y O. deserti , jihuhhkh kotoplix pa3BHBaiOTCH b my- 
Kax (Goleoptera). OTJinwrejiBHOH ^eTajiBio 3pejitix jihuhhok P . omphalodes 
HBjmeTCH pe^yipipoBaHHaH rnenKa. 

Tanan me oco6eHHOCTt 6mia OTMeneHa HaMH npn H3yueHHH pa3BHTHH 
pHCTHpepKOHAOB Hymenolepis horrida (Linstow, 1901) h Hymenolepis sp., 
KOToptie Tanme pa3BHBaiOTCH b KOJiJieM6ojiax. 

Ilpn CpaBHeHHH ftHHaMHKH pa3BHTHH pHCTHIjepKOHftOB B 3aBHCHMOCTH OT 
CHCTeMaTHHecKoro nojiomeHHH npoMemyrouHoro xo3HHHa 3aMeTHO pa3JiHUHe 
BO BpeMeHH, HeoSxO^HMOM flJIH C03peBaHHH JIMHHOK npH paBH03HaUHLIX TeM- 
nepaTypax. Tan, nocT3M6pnoHajiLHoe pa3BHTne P. omphalodes b KOJiJieMSojiax 
3aBepmaeTCH 3a 10 cyroK npn TeMnepaType 25°. JIhuhhkh n^cTO# po,n;a Oochori¬ 
stica , pa3BHBaioii];HecH b mynax, CTaHOBHTCH HHBa3HOHHHMH b 8 — 20 npn 
TeMnepaTypax 25—30° (Rendorff, 1948; Milleman, 1955; Elmer e. a., 1967). 
Ilpn 3 thx me TeMnepaTypax jihuhhkh, pasBHBaionpiecH b opnSaTH^HLix KJie- 
m;ax, Tpe6yiOT ^jih co3peBaHHH ot 35 #o 120 ^Heii y pa3Htix bh^ob (IIoTeMKHHa, 
1944; Melvin, 1952; Freeman, 1952a, 1952 b). TaKHM o6pa30M, cpoKH pa3BH- 
thh P. omphalodes 6ojiee cpaBHHMLi c TaKOBtiMH y jihhhhok, pasBHBaioiipixcH 
b mynax. Bo3mo>kho, pa3JiHUHe b cponax C03peBaHHH o6T>HCHHeTCH oco6eHHO- 
cthmh MeTa6ojiH3Ma SecnosBOHonHLix, npHHaftJiemaiipix k pa3JiHUHLiM cncTeMa- 
TnnecKHM rpynnaM. 
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THE DEVELOPMENT OF ;THE CYSTICERCOID 
OF PARANOPLOGEPHALA OMPHALODES (ANOPLOGEPHALIDAE) 

IN SPRINGTAILS 

L. V. Smirnova 
SUMMARY 

The development of the cercocyst of the cestode Paranoplocephala omphalodes (Her¬ 
mann, 1783) in experimentally infected Onychiurus octopunctatus (Tullberg, 1876) and 
O. flavorufulus, Martynova, 1976 is described. At 25° and an average intensity of infec¬ 
tion the morphogenesis is completed for 10 days. Mature cysticercoid of P. omphalodes , 
unlike larvae of other species of anoplocephalids, has a reduced neck. A technique of la¬ 
boratory maintenance of springtails is described. 



liKAeuna k cm. Jt. H. CjnupHoeou 



0■ 05 mm 



r B 



0.0$ MM 

- -— 



e 




PaaiiHTHe nepuoujiCTBi P. omphalodes . 

a — OHKOc$epa nepe3 48 h nocjie 3apa>KeHHH (cTpejina — OHKOcftepa b co^epJKHMOM KnmeqHMKa); 6 — 
CTaflHfi nepBHTOoii nojiocTu; e — cranim yfljiHHetnifi jihhhhkh (o6oco6jienne XBocTOBoro npnaaTKa); a — 
pammtt CKOjiencOreHe3; d — HHBarHHHpyioinaH JiHHHHKa; e — 12-UHeBHbift iiHCTHuepKOn«; ac — 3pejibifi 

HHCTHHepE^OHfl (nponojitHbiti Cp63). 









